We analyze the internal velocity dispersion, σ, of a sample of 172 nearby galaxy clusters (z≤ 0.15), each of which has at least 30 available galaxy redshifts, and spans a large richness range. Cluster membership selection is based on nonparametric methods. In the estimate of galaxy velocity dispersion we consider the effects of possible velocity anisotropies in galaxy orbits, the infall of late-type galaxies, and velocity gradients. The dynamical uncertainties due to the presence of substructures are also taken into account.
Introduction
Galaxy clusters, which are the most massive bound galaxy systems and which have collapsed very recently or are just collapsing, play an important role in the study of large scale structure formation. In particular, the distribution of internal velocity dispersion in galaxy clusters can be a strong constraint of cosmological models (e.g. Frenk et al. 1990; Bartlett & Silk 1993; Jing & Fang 1994; Crone & Geller 1995) .
The velocity dispersion (hereafter σ) of a galaxy population, which is in dynamical equilibrium within the cluster and traces the whole system, is directly linked to the total gravitational potential via the virial theorem. The precise relation between mass and dispersion depends on an assumption about the relative distribution of mass and galaxies (Merritt 1987) .
The observational determination of the σ distribution encounters several problems. Some of these arise in the estimate of σ and are due to, e.g.,cluster member selection, velocity anisotropy in galaxy orbits, cluster asphericity, possible infall of spiral galaxies into the cluster, and the presence of substructures (see e.g. Girardi et al. 1996 , hereafter G96, for a detailed discussion of these topics).
In particular, cluster velocity anisotropies are poorly known (e.g. Merritt 1987; Dejonghe 1987) . In order to avoid effects of possible anisotropies on σ estimates, G96 suggested studying the "integral" velocity dispersion profile (hereafter VDP), where the dispersion at a given radius is evaluated by using all the galaxies within that radius.
Although the presence of velocity anisotropies can strongly influence the value of σ computed for the central cluster region, it does not affect the value of the spatial (or projected) σ computed for the whole cluster (The & White 1986; Merritt 1988) . Observationally, the VDPs of several clusters show strongly increasing or decreasing behaviours in the central cluster regions, but they are flattening out in the external regions (beyond ∼1 h −1 M pc ) suggesting that in such regions they are no longer affected by velocity anisotropies (Figure 1 of G96) . Thus, while the σ-values computed for the central cluster region could be a very poor estimate of the depth of cluster potential wells, we can reasonably adopt the σ value computed by taking all the galaxies within the radius at which the VDP becomes roughly constant.
As a general result of their analysis, G96 found evidence of a fair equipartition between galaxy and gas energy, which suggests that σ, like the X-ray temperature of the intracluster medium, can be a good estimate of cluster potential wells.
Other problems regarding the determination of σ-distribution arise from the need to have a cluster sample representative of the Universe, at least above a lower limit of σ.
The present σ-distributions are based on cluster samples which are complete with respect to cluster richness but not with respect to σ (Frenk et al. 1990; Zabludoff et al. 1993a [Z93] ; Collins et al. 1995; Mazure et al. 1996 [M96] ).
The samples used are generally complete for the Abell 1 richness class R ≥ 1 or for R intermediate between 0 and 1 (Abell counts N c ∼ 40; Collins et al. 1995) . Since the correlation between N c and σ is very broad (e.g. Girardi et al. 1993, M96) , the completeness of a sample with respect to a certain value of richness does not imply completeness of σ. M96 estimated that their cluster sample is complete for σ ≥ 800 km s −1 . However, they did not have any R < 1 cluster in their sample. So the bias introduced by the absence of poor clusters (R ≤ 0), which is common to all previous works, calls for further analysis.
Moreover, the cluster number density is not well known and the estimate of it varies from author to author (see M96 and references therein).
The aim of this work is to obtain a σ-distribution based on a large cluster sample which considers also poor clusters, each cluster having a reliable σ estimate. In order to obtain good estimates of σ, we have adopt the procedure of G96, introducing some improvements described in detail in § 2. Hereafter we indicate by σ the line-of-sight velocity dispersion.
In § 2 we describe the data-sample and our selection procedure for cluster membership; in § 3 we compute our values of velocity dispersions; clusters with substructures are analyzed in § 4; in § 5 we obtain our σ-distribution; in § 6 we discuss our results and draw our conclusions.
All the errors are given at the 68% confidence level (hereafter c.l.).
A Hubble constant of 100 h −1 km s −1 M pc −1 is used.
The Data Sample
We considered 172 nearby clusters (z≤0.15), each cluster having at least 30 galaxies with available redshift and showing a significant peak (see § 2.1) in the redshift space. Moreover, we considered only galaxy clusters having an error on σ ∼ < 150 km s −1 (for σ computed using all the galaxies within 1 h −1 M pc ). Actually, the VDPs of clusters showing larger σ errors are too noisy for us to understand their behaviour ( § 3). We combined data coming from the literature with new data of the ESO Nearby Abell Clusters Survey (ENACS, Katgert et al. 1996) , kindly provided by the ENACS team. Most of the selected clusters (155) are Abell-ACO clusters (Abell, Corwin, & Olowin 1989) . In order to achieve a sufficiently homogeneous sample, the galaxy redshifts in each cluster have usually been taken from one reference source or, if different sources were used, only when the data-sets proved to be compatible. Table 1 lists all the 172 clusters considered. In Col.
(1) we list the cluster names; in Col. (2) the number of galaxies with measured redshift in each cluster field; in Col. (3) the Abell richness class for each cluster, respectively; and in Col. (4) the redshift references. The Supplementary Clusters in ACO catalog with N c < 30 are classified as belonging to R = −1.
Throughout our work we applied homogeneous procedures to the analysis of the redshifts of the clusters selected. We used robust mean and scale estimates (computed via the ROSTAT routines -see Beers, Flynn, & Gebhardt 1990) , applying the relativistic correction and the usual correction for velocity errors (Danese, De Zotti & di Tullio 1980) . When the correction for velocity errors leads to a negative value of σ, we adopted σ = 0 with an error equal to the value of the correction. Moreover, in several analyses we used the adaptive kernel technique in oneand two-dimensions, which is a non-parametric method for detecting and analyzing galaxy systems (see Pisani 1993 Pisani , 1996 and Appendix A in G96 for details). Here we may point out that, in the analysis of the velocity distribution, the method can give the significance and the position of each detected peak, as well as an estimate of overlapping between two contiguous peaks. For the sake of homogeneity, we preferred to use optical centers, which can be computed by using the two-dimensional kernel method for all clusters, at every stage of the cluster-membership selection procedure. The maps given by G96 (Figure 1) show good agreement between these optical centers and the Xray centers. Moreover, the σ computed at large radii are not strongly affected by different choices of cluster center.
Selection Procedure for Cluster Membership
In determining cluster membership, we first used position and velocity information sequentially; then we used the two sets of data combined.
The data samples of a few clusters (A2634, A2666, A3556, A3558, and A4038) encompass large regions of the sky. So we extracted these clusters by selecting all galaxies within a fixed radius from the cluster center (2 h −1 M pc for clusters A2634 and A3558, and 1 h −1 M pc for clusters A2666, A3556, A4038). In the case of clusters A399-A401 and A3391-A3395, which appear very close to one another, we selected galaxy clusters by considering their respective peaks (obtained via a twodimensional adaptive kernel analysis). Clusters A2063 and MKW3S appear separated both in space and in redshift, according to the adaptive kernel method. We chose to separate them in redshift. Dressler & Schectman (1988b) found that cluster A3716 is divided into two clumps (N and S clumps). Since these clumps, also evidenced by our analysis, are more distant than 1. Schectman 1988b) separated by more than 1.5 h −1 M pc ; this fact is confirmed by X-ray data (Davis et al. 1995) . Since the cluster also shows two peaks in the redshift distribution, we prefer to separate the two systems in redshift. The inspection of two-dimensional maps, produced via the adaptive kernel technique, does not show other obvious cases of clusters which should be subdivided.
There are several methods available in the literature for performing the usual cluster-membership selection in velocity space. For instance, the fixed gap method rejects all the galaxies separated by more than a fixed value (e.g. 1000 km s −1 , as used by Katgert et al. 1996) from the central body of the velocity distribution. The weighted gap method uses gaps weighted by distance from the central body (e.g. Beers et al. 1990; Girardi et al. 1993 ). The adaptive kernel method (Pisani 1993 ) is more sensitive to the presence of peaks in the velocity distribution. For instance, the cluster fields of A3526 and A539 show two peaks according to the adaptive kernel method (Pisani 1993) , but the peaks in the field of A3526 are not detected by the two previous methods and the fixed gap method fails also in the case of A539.
We decided to adopt the adaptive kernel method, considering only clusters which show a significant peak (at least at the 99% c.l.). For clusters with secondary peaks, we assumed that the peaks are separable when their overlapping is ≤ 20% and their distance is ≥ 1000 km s −1 . Out of 172 clusters, we found six clusters appearing as two separable peaks and 17 which are not perfectly separable according to our definition. These 17 clusters are discussed in § 4. In the following analyses we consider the remaining 155 clusters.
The combination of position and velocity information, represented by plots of velocity vs. clustercentric distance, can reveal the presence of surviving interlopers (see e.g. Kent & Gunn 1982; Regös & Geller 1989 and Figure 1 ). We identified them by applying the fixed gap method to a bin shifting along the distance from the cluster center. We used a gap of 1000 km s −1 and a bin of 0.4 h −1 M pc , or a larger bin in order to have at least 15 galaxies. When the whole cluster was analyzed, we removed the interlopers. We iterated the procedure until the number of cluster members was stable. Hereafter we refer to this procedure as "shifting gapper". Our procedure has the advantage of being independent of hypotheses about the poorly known dynamical status of the cluster, while the procedure used by M96 is based on physical assumptions about the cluster mass profile. Table 2 lists the 155 clusters which do not show any ambiguous situation of peak overlapping. In Col.
(1) we list the cluster names; in Col. (2) the number of galaxies in each peak found by the adaptive kernel method; in Col. (3) the final number of galaxies used to compute the mean (galactocentric) redshift [ Col. (4)], and the σ with bootstrap errors at the 68% c.l.[ Col. (5)], for each peak.
In the above selection of cluster membership, in order to maximize the information available, we have used all the galaxies in our sample. Since the value of σ, used in the following analyses, depends both on galaxy velocities and on the spatial distribution, it would be better to have samples complete up to a limiting magnitude. Therefore, we have rejected the faintest galaxies of a few clusters so as to eliminate an apparent trend of the limiting magnitude to vary with the clustercentric distance.
Moreover, we did not consider galaxies beyond 5 h −1 M pc from the cluster center.
The Effect of Late-Type Galaxies
For several clusters considered, there is only partial information regarding galaxy morphology. For 40 clusters we have both a sufficient number of early-type galaxies (ellipticals and lenticulars) and of late-type galaxies (spirals and irregulars). We checked for different means and variances in the velocity distribution of these galaxy populations by applying the standard means-and F-test (Press et al. 1992 , see also G96). In order to consider the possible variation of σ with distance from the cluster center, in the above tests we considered only the largest area occupied by both galaxy populations. We found that 12 of the 40 clusters show evidence of kinematical differences (at the 95% c.l.).
For several other clusters, in particular ENACS clusters, we have at least some information regarding spectral features, e.g. the presence of emission lines, A-type spectra, and starburst spectra, which can be taken as indications of a late morphological type. In particular, the analysis of ENACS data shows that emission-line galaxies are generally spirals and that their σ within a cluster is larger than the σ of the other galaxies of the cluster . Therefore, we repeated the above analysis, considering also spectral information for galaxies whose morphological type was unknown. All emission-line (Atype spectra, starburst spectra) galaxies were treated as late-type galaxies and all galaxies without these spectral features were grouped together with early-type galaxies. We found other eight clusters showing a kinematical difference between the two galaxy populations. Table 3 lists the 20 clusters out of the 79 analyzed that show significant kinematical differences. In Col.
(1) we list the cluster names; in Cols. (2) and (3) the number of earlyand late-type galaxies used for each cluster; in Cols. (4) and (5) P m and P F , the probabilities that mean values and velocity dispersions of early-and late-type galaxy velocity distributions may be different, according to the mean-and F-tests, respectively; in Col. (6) the relevant morphology reference sources.
The kinematical difference between early-and late-type galaxy populations may be induced either by the presence of infall of spirals on the cluster, or by spiral-rich substructures, or by some remaining interlopers. By supposing that cluster dynamics is better represented by early-type galaxies, we considered only this galaxy population when we found significant kinematical differences (at the 95% c.l.).
Here we are interested in determining the effect of neglecting morphological/spectral information. Of the 79 clusters analyzed, only 14 show a difference in σ. For these clusters, the σ value computed by using the global population is larger by 87±18 km s −1 , on average, with respect to the σ value computed by using only early-type galaxies. This difference is lower than that estimated by G96 in their sample, maybe because of the better interloper rejection, and it is roughly comparable within error estimates (see Table 2 ). For another 58 clusters, we have at least a sufficient number of early-type galaxies to compute σ, which is, on average, 14 km s −1 lower than σ computed for the global population. Thus our analysis, which deals with about 80% of the cluster sample, shows that the morphological effect, although possibly relevant for a few clusters, is negligible for σ-distribution. 
VDP and σ Estimates
We checked the presence of velocity gradients in the cluster velocity field, performing a multiple linear regression between the galaxy velocities and positions, and we evaluated their significance as in G96. These velocity gradients may be produced by asymmetrical effects, e.g. the presence of internal substructures, possible cluster rotation, the presence of other structures on larger scales such as nearby clusters, surrounding superclusters, filaments. For the 27 clusters having significant gradients, we applied a correction by subtracting the velocity gradient from each galaxy velocity and renormalizing the velocities so as to leave their average velocity unchanged. This correction results in an a mean decrease in σ of 74±10 km s −1 . Finally, we considered the VDP, which, at a given radius is the average l.o.s. velocity dispersion within this radius, i.e. it is evaluated by using the velocities of all the galaxies within this radius (see Figure 2 ). The VDPs may present different behaviours in the central regions ( ∼ < 1 h −1 M pc ), which may probably depend also on the choice of cluster center. However, most VDPs become flat in the external cluster regions. This suggests that the final value of VDP is representative of the total kinetic energy of galaxies. So we adopt the final value of VDP, i.e. the velocity dipersion computed by using all the cluster galaxies, as the value of σ except for the following cases.
Four clusters (A2440, A3225, A3691, A3764) show VDPs which appear very far from flatness in the external sampled region, but they show a sharp decrease, so we regard the final value of σ as beeing only an upper limit.
The VDPs of clusters A3391 and A4067, after the usual decreasing behaviour, show an increase in the external region. Similarly, the VDPs of clusters A1185 and AWM1 show a slowly increasing trend in the external region. This anomalous VDP increase in the external cluster region can be explained by the presence of galaxies, which survived our rejection procedure, belonging to a nearby cluster or to the field. In fact, the VDP of cluster A3391 is shown to be affected by the presence of a nearby cluster (see G96). For these four clusters we adopted the value of σ obtaining before the increase in VDPs towards external regions.
The VDP of the very rich cluster A2255 is particularly anomalous since it always increases, possibly becoming flat only at about 1.5-2 h −1 M pc , well beyond the usual region (see e.g. the cluster A2063). The scarcity of data does not allow us to be more precise regarding this cluster, so we prefer to reject it from our list.
The σ values for our clusters are presented in Table 2 . M96 found no clusters with σ > 1200 km s −1 , while in our sample we found two clusters with very high σ (A2256, A2319), which are not present in the M96 sample. M96 claimed that their cluster-membership selection procedure is decisive in reducing the estimate of σ; in particular they compare their procedure with that used by Z93. We therefore checked our procedure against that of M96, comparing σ for the galaxy systems that the two samples have in common. Among these, eight clusters are recognized as beeing multiple peaks (in redshift or spatially) by our procedure and so our σ values are clearly lower than M96 values. For the other 66 systems in common, there is good agreement (< σ M96 − σ our >= 9 ± 7 km s −1 ) between the σ of M96 and ours, computed after peak selection and the "shifting gapper" procedure. Our further analyses generally reduce Vol. 999 the adopted value of σ, so that < σ M96 − σ our >= 41 ± 10 km s −1 . This comparison suggests that our high σ values are not induced by our procedure. However, the value of σ = 1545 km s −1 for cluster A2319 is anomalous for its Abell class, R = 1, lying beyond 4 standard deviations from the mean (see Table 6 ). So we exclude it in the computation of the σ-distribution, although it would not cause any significant variation in the high−σ tail of the distribution. 
Cluster Substructures and Multipeaked Clusters
Although the existence of cluster substructures is well established, it is not yet well understood to what extent it influences cluster dynamics (e.g. Fitchett 1988; González-Casado, Mamon, & Salvador-Solé 1994; West 1994 ). Here we take into account the possible presence of cluster substructures which can strongly modify the estimate of σ.
The strongly overlapping peaks presented by 17 of our clusters in their velocity distribution may have several explanations. The peaks may be different systems superimposed along the line of sight. For instance, found that at least a minority of galaxies in the secondary peak in cluster A3526 is actually distant from the primary peak. Otherwise, the peaks we find could indicate the presence of substructures in a single system and, in this case, it is uncertain whether we should choose between the σ of the substructures and the σ of the whole system as an indicator of the total cluster potential. Thus, we prefer to treat these multipeaked clusters in two ways: both disjoining and not disjoining the peaks, in order to obtain two boundary limits for the true σ-distribution.
In order to compute σ for the 17 clusters, we repeated all the above analyses relative to galaxy morphology and velocity gradients. Since the dynamics of these clusters is probably more troublesome than usual, we simply adopted the value of σ computed for the whole galaxy sample. In Tables 4 and 5 we list the 17 clusters which show an ambiguous situation of peak overlapping, considering the peaks as joined and disjoined, respectively. In Col. (1) we list the cluster names; in Col. (2) the number of galaxies in each peak found by the adaptive kernel method; in Col. (3) the final number of galaxies used to compute the mean (galactocentric) redshift [Col. (4)], and the σ with bootstrap errors at the 68% c.l. [Col. (5)], for each peak.
The σ-Distribution
Our cluster sample, as it spans a larger range of richness than other studies, allows us to better analyze the bias introduced by the R completeness limit. We exclude from this analysis the multipeaked clusters.
The non Abell-ACO clusters span a large range of σ (see Figure 3) , confirming that the Abell-ACO catalog has not detected some rich clusters. This fact was widely discussed by some authors (e.g. Scaramella et al. 1991 ) who pointed out that the Abell-ACO catalog is incomplete. In particular, Lumsden et al. (1992) showed that the ACO incompleteness is larger for poorer clusters. For this reason, we prefer to use the richness class distribution of the Edinburgh-Durham Cluster Catalog (EDCC, Lumsden et al. 1992) , rather than that of Abell-ACO. Table 6 lists the average value of σ for each R. With the present data, the R = −1 class does not appear to be different from the R = 0 class. The average σ significantly increases with R in the range R = 0 − 2, but hints at a possible flattening of this relation for R ≥ 3 (see also Danese et al. 1980; Girardi et al. 1993) . Moreover, there is a large overlapping in σ values for clusters of different R (see Figure 3 ). For instance, in the range 800-900 km s −1 we found that the ratio of the number of clusters with R = 0 to the number of these with R ≥ 1 is about 23%, weighting such numbers by the class frequencies of the EDCC catalog. This ratio increases to 43% in the range 700-800 km s −1 . This suggests a considerable incompleteness already for σ < 800 − 900 km s −1 , when the cluster sample is only complete down to R = 1.
In order to extend the σ completeness of the σ-distribution, one must consider also R ≤ 0 clusters. Our aim is to obtain a cluster sample representative of the nearby Universe and complete for poor clusters.
Unfortunately, our R-distribution is biased towards richer clusters with respect to the EDCC catalog (see Figure 4) , which is claimed to be complete also for very poor clusters (Lumsden et al. 1992 ). We obtained a more representative cluster sample by resampling our clusters to mimic an universal R-distribution (see also Girardi et al. 1993; Biviano et al. 1993 ). We computed the σ-distribution by using 10000 random extractions of observed σ, distributed according to the EDCC R-distribution. In order to take into account the upper limited values, we redistributed the upper limits among the lower detected values. In the case of clusters with n peaks, the value of σ of each peak is weighted by 1/n. The same weighting was also used to compute the σ averages presented in Table 6 and to obtain the histograms in Figure 3 .
We applied the resampling procedure to the 148 Abell-ACO R ≥ 0 clusters. The ambiguity of clusters with uncertain dynamics ( § 4) results in two σ-distributions.
These cumulative σ-distributions and the one obtained by weighting the two cases in the same way are plotted in Figure 5 . The upper and lower cumulative distributions are so close that they lie well within the error bands of the intermediate one. Therefore, in the following analyses we adopt the intermediate distribution as the σ-distribution complete for R ≥ 0 clusters. In order to further extend the completeness of our σ-distribution, we considered all the 153 clusters with R ≥ −1. Since we found no difference in mean σ between R = 0 and R = −1 clusters, and we had a small number of R = −1 clusters, we treated these two classes together. We again applied the above procedure, now obtaining a σ-distribution complete for R ≥ −1 clusters. To normalize our distributions we adopted the cluster volume density 8.6 · 10 −6 h −1 M pc −3 for clusters with R ≥ 1 (M96) scaled to the EDCC class frequencies. The M96 value was corrected for the incompleteness of the Abell-ACO catalog with respect to the EDCC catalog, so that our normalization is consistent with our procedure. Figure 6 , which compares our cumulative distribution with that of M96, shows how the better R-completeness of our cluster sample improves the sample completeness with respect to σ. The Kolmogorov-Smirnov test assures that our σ-distribution, complete for R ≥ 0 (R ≥ −1) clusters, is not significantly different from the less R-complete ones, presented in recent works Z93; Collins et al. 1995; M96) , within their supposed completeness limit (σ ∼ 800 km s −1 ). The estimate of the (better) completeness limit of our σ distribution requires other analyses. The inspection of our σ-distribution (Figure 7) shows an obvious incompleteness below σ ∼ 500 km s −1 . We fitted our data to a power law (dN ∝ σ α dσ) by using the Maximum Likelihood method. We made this fit in differ-ent ranges by decreasing the supposed completeness limit from 800 km s −1 to 500 km s −1 . The exponent α appears to be roughly stable, within the errors, down to a limiting value of about 650 km s −1 (Figure 8 ). Consequently, if we assume that the σ-distribution is well described by a power law, this value of σ represents our completeness limit. The fit in this range, acceptable according to the Kolmogorov-Smirnov test, gives α = −(7.4 +0.7 −0.8 ). 
Discussion and Conclusions
The σ-values we present here were obtained by taking into account the effects which could modify the final σ-distribution. In particular, our σ values are independent of possible velocity anisotropy in galaxy orbits. The distribution of spatial σ is recovered by applying the usual projection factor ( √ 3) which relates the line-of-sight to the spatial σ. Also in the presence of cluster asphericity, the projection factor, averaged over a sample of randomly oriented clusters, is still the same (see G96), so that possible errors cancel each other out in the σ-distribution.
At present, an extended volume-complete sample of clusters (with known σ) which includes poor clusters is not available. On the other hand, one needs to take into account also poor clusters in order to obtain a better σ completeness. By resampling 153 Abell-ACO clusters, according to the richness class frequencies of the EDCC catalog, we obtain a cluster sample representative of the nearby Universe down to and including poor clusters.
Our σ-distribution agrees with previous optical results and extends the σ completeness limit down to at least 650 km s −1 . In this range, a fit of the form dN ∝ σ α dσ gives α = −(7.4
This result agrees with the distribution functions of X-ray temperatures. By converting the X-ray temperature T to the equivalent σ according to the relation T ∝ σ 2 , one obtains the values of α = −(8.86 ± 0.74) and α = −(8.4 ± 1.0), by using the results of Edge et al. (1990) and Henry & Arnaud (1991) , respectively. If one assumes the empirical relation T ∝ σ 1.64 obtained by G96, the agreement is even better: α = −(7.45 ± 0.61) and α = −(7.0 ± 0.8), respectively.
In order to more fully verify the completeness of our distribution in the low σ range, we also considered the results for galaxy groups, as the boundary between groups and poor clusters is very fuzzy. We compared our cumulative distribution with the one obtained by Z93, who considered groups and clusters, and with that of Moore et al. (1993) who considered groups, reporting their exact cluster volume-densities (Figure 9 ). Considering the error bands, we agree with the Z93 distribution down to 400 km s −1 , well beyond our supposed completeness limit. The comparison with the σ-distribution of Moore et al. (1993) suggests that their volume-density of groups for σ ≥ 400 km s −1 may be underestimated with respect to the volume-density of our poor systems. Unfortunately, we cannot draw any firm conclusions about our possible incompleteness level, and hence about the behaviour of the σ-distribution, for σ < 650 km s −1 , because the σ-distribution of galaxy groups is still poorly known. In particular, taking the groups identified by Garcia (1993) and analyzed by Giaiotti et al. (1996) , we verified that the shape of the σ-distributions strongly depends on the choice of the selection method (hierarchical, friends of friends, and a combination of the two methods, see Garcia 1993) .
For the range of σ-distribution pertaining to clusters, there is good agreement among the results obtained by different authors. In particular, the improved statistics used in this work allow us to further reduce observational errors. Therefore, our distribution is already sufficiently extended and precise to be a good constraint for theories of largescale structures formation. The comparison with theoretical distributions (e.g. Jing & Fang 1994; Crone & Geller 1995) allows us to reject some models, e.g. the standard cold dark matter model. However, the new COBE normalization (Górski et al. 1995) might further reduce the range of acceptable models. We have not made any comparison with theoretical mass functions, since the mass-σ relation is still poorly known. For instance, in our case, the virial theorem relates mass and dispersion only after an assumption regarding the relative distribution of mass and galaxies.
Since observational σ-distributions, in spite of their uncertainties, are more reliable than mass-distributions, we stress the need for a large computational effort in order to obtain good σ-distributions from N-body simulations for a variety of cosmological models.
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